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The Influence of Electrode Structure and Wafer Material on
Chuck Force of Coulomb Electrostatic Chuck

SUN Shizhuang'?, ZHAO Jinrong”
(1. Department of Materials and Manufacturing, University of Beijing University of technology, Beijing 100124, China; 2. Beijing
NAURA Microelectronics Equipment Co., Ltd, Beijing 100176, China)

Abstract The electrostatic chuck is a key device in the semiconductor field, and it mainly plays the role of
supporting and fixing the wafer. This study uses Maxwell software to simulate the voltage distribution around the
electrode when the electrostatic chuck is working. It is concluded that the edge effect of the electrode is less than
4%, and the influence of the edge effect of the electrode on the adsorption force can be ignored. In addition, based
on the equivalent capacitance method, a simulation model for calculating the adsorption force of the Coulomb-type
electrostatic chuck is established. A vacuum chamber was built for research, and the chucking force of two
electrostatic chucks with different electrode structures and the chucking force of electrostatic chucks to wafers of
different materials were tested according to the back blowing gas method. The experiment and simulation result
shows that the chucking force of the Coulomb-type electrostatic chuck is proportional to the electrode area, and the
electrode structure hardly affects the chucking force of the electrostatic chuck. Under the same chucking voltage, for
wafers whose backside oxide layer thickness is within 500 nm, the influence of the wafer oxide layer on the
chucking force of the Coulomb-type electrostatic chuck is less than 2%, which can be ignored. The research in this
paper has important guiding significance for the design and optimization of the electrostatic chuck.

Keywords Electrostatic chuck, Electrostatic field, Oxide layer, Back gas method, Equivalent capaci-

tance method

WE  Frl AR RS e e, FER R SR S B ER . SCRERITZE I O B T R
FETAERE, FAR R B R 070, A58 T HUAR SR SN /INT 4%, B A 30 25 355007 e W B 77 10 5 0 ] D Z W8 AN T (1 28585 AR I 45
RS T ST T R R C R L R BB D RO AR RS T A IR, IR A gk, M T R A A
IFi) b A 45 ) ) e L S 2R AR R B 7, LA B R A X AN TR R ot R A R BT o SR8 5 0 ECAY 45 SRR W, JE - AU el - IR
I/ B AR T ARG IE LE, WA S5 44 T2 2 S i e el S B P W2 B0 7 5 AR [ 82 B B T, X 745 T 40P )2 B B 7E 500 nm LAY
P A B SR 3, TR %) 4T 2 X8 T TR L R R B T s MR 1 2%, FT A2 o SCRE R TIFFE % PE - B i R A e T B
ERAEEIR TR AR 1R R A e 5L

KR WHRRA #y AR FWRRE FRORE

RENES:0441.1 MERFRIZAE: A doi: 10.13922/j.cnki.cjvst.202302012

R e eI AR 2 AR DL SOt e, & ATDORL 200k, R S5 TP . K #m R80T
{#i K Electrostatic chuck 7t FL 5 #8545 45 #4 (ESC) 3 i3 N e N ekt N e o L o s Y O (9 P £ 32

W B #3: 2023-02-12
* BE & A : E-mail: zhaojinrong@naura.com


https://doi.org/10.13922/j.cnki.cjvst.202302012

682 H = B

5 8 R o 9543 5

RELAEY PR DR B 0 L B NP 1 o
A LE L R SR R I RS S L
FHEETRESAIIEE . W T R EUBORLE AR A2
SEVERF | I ELAE [ E RIS A 2 B2 KA SISl
Ha), T FL S O 22 b W T2 A RO 2 UK
iy ek At

DC source

chamber

R TS

wafer

bias RF source

BT AR SRS B A A 1A
Fig. 1 The structure of the plasma chamber with electrostatic
chuck
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Fig.3 Schematic diagram of wafer adsorption by electrostatic
chuck. (a) Monopolar electrostatic chuck, (b) bipolar

electrostatic chuck
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(a) Schematic diagram of testing wafer adsorption by

Coulomb electrostatic chuck, (b) schematic diagram of

the force of the wafer
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